An approach to assigning in vitro potency to unfractionated and low molecular weight heparins based on the inhibition of prothrombin activation and catalysis of thrombin inhibition.
Unfractionated and low molecular weight (LMW) heparins with good antithrombotic activity invariably catalyze thrombin inhibition and inhibit the appearance of thrombin activity in contact-activated plasma. Conversely, the antithrombotic efficacy of LMW heparins decreases as their ability to catalyze thrombin inhibition and to inhibit the appearance of thrombin activity in plasma decrease. The activated partial thromboplastin time (APTT) has proven a reliable test for assaying unfractionated heparin. We therefore compared 2 unfractionated and 3 LMW heparins on the basis of the minimum concentrations required to double the APTT of normal plasma and by then determined how this anticoagulant effect was achieved. The amount of unfractionated and LMW heparin which doubled the APTT was found to be equivalent to approximately 0.25 antithrombin units. This concentration of each glycosaminoglycan completely inhibited prothrombin activation for 45 s after CaCl2 was added to contact-activated plasma; accelerated thrombin inhibition by purified antithrombin III by approximately 50-fold; and accelerated thrombin inhibition equally by antithrombin III in undiluted plasma. This concentration of the three LMW heparins increased, by approximately 70-fold, the rate of factor Xa inhibition by purified antithrombin III compared to the 50-fold increase seen with the two unfractionated heparins. These results thus suggest that tests based on the inhibition of prothrombin activation and/or on the catalysis of thrombin inhibition provide a useful basis for assigning in vitro potency to both unfractionated and LMW heparins.